£$J^P forming an upper electrode on thej^apacitor dielectric layer, 
rw. y AJ wherein the lower electrodejsiorrned of metal. 

2. (Twice amended) The method of claim 1, wherein the lower electrode is formed 
of a material selected from the group consisting of ruthenium and platinum. 



3. (Cancelled) 

XT 



. 4- (Once Amended) The method of claim 1, wherein a metal organic material is 

used as a source of the GVD method 



The method ofic'laim 4, wherein the pre-annealing does not substantially change 



the materiality of the lowe^electrode. 



Cl'^p? 7 (Twice amended) The method of clajnyfTwherein the step of forming a capacitor 
dielectric layer comprises: 

depositing a capacitor dielectric laye/6n the pre-annealed lower electrode; and 
subjecting the capacitor dielectrieTayer to a crystallization annealing, wherein a 
temperature of the crystallization ajatiealing is lower than an inherent temperature of 
crystallization annealing of sajtfcapacitor dielectric layer. 

8. (Twice/amended) The method of claim 6, wherein the pre-annealing is performed 
at a range of between 350 ~ 750°C. 



The method of claim 4, wherein the selected atmosphere comprises a hydrogen 



10. The method of Aaim 4, wherein the selected atmosphere comprises a nitrogen 




1 1 . The method of claim 4, wherein the selected atmosphere is a mixed atmosphere. 
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12. TJje^fiethod of claim 11, wherein the mixed atmosphere comprise a hydrogen and 
nitroggH-^as. 



■0% 



1 3 . (Twice amended) A method of fabricating a sejuiconductor device, comprising 
the steps of: 

forming a lower electrode on a substrate byi2VD method using a source having carbon; 

subjecting the lower electrode to a pre^amealing for removing carbon remaining in the 
lower electrode, wherein the pre-annealingis a treatment exposing the lower electrode under a 
plasma atmosphere; 

forming a capacitor dieWtric layer on the pre-annealed lower electrode; and 

forming an upper electrode on the capacitor dielectric layer, 

wherein the lower electrode is formed of metal. 



14. j^wice amended) The method of claim 13, wherein the lower electrode is formed 
of a matertef selected from the group consisting of ruthenium and platinum. 

1 5 . The method of clajm 1 4, wherein a metal organic material is used as a source of 
the CVD method 




V 



1 7. The^fethod of claim 1 5, wherein the pre-armealing does not substantially change 
the materiality^ the lower electrode. 

0 I ^ 18. (Twice amended) The method^ claim 13, wherein the step of forming a 
capacitor dielectric layer comprises: 

depositing a capacitor dielectric layer on the pre-annealed lower electrode; and 
subjecting the capacitor ^electric layer to a crystallization annealing, wherein a 
temperature of the crystallization annealing is lower than an inherent temperature of 
crystallization annealin^of said capacitor dielectric layer. 
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ie method of claim 15, wherein the plasma atmosphere comprises a hydrogen 



y 



^ 20. (Twice amended) A method of fabricating a semiconductor device, comprising 

the steps of: 

forming a lower electrode on a substrate by a CYD method using a source having carbon; 
subjecting the lower electrode to a pre-aijriealing form removing carbon remaining in the 
lower electrode, wherein the pre-annealing/isa treatment exposing the lower electrode under 
plasma atmosphere; 

depositing a tantalum oxide^layer on the pre-annealed lower electrode; 
crystallizing the tantalum oxide layer; and 
forming an upper/electrode on the capacitor dielectric layer, 

wherein the lower electrode is formed of metal, the pre-annealing is performed at a range 
of between 35Q^750°C, and the materiality and surface form of the lower electrode does not 
substantiajlychange be the pre-annealing. 



21 . The method of claim-^Q/wli&rein the pre-annealing is one selected from the group 
consisting of a thermal anneahrig under a selected atmosphere and a treatment exposing the 
lower electrode under a pjtisma atmosphere^ 



23. (Cancelled) 



24. 



crystallization 
capacitor die] 



Lended) The method of claim 21, wherein a temperature of the 
lower than the inherent temperature of crystallization of said 




^ ^ 25 . (Once Amen/ed) The method of claim 24, wherein the inherent crystallizing 
temperature of the tantalum oxide layer is over 700°C and the crystallizing temperature of the 
tantalum oxide layer is smout 650°C. 
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26. The method of claim 2 1 , wherein^he selected atmosphere comprises a hydrogen 
gas and the thermal annealing is performed a/about 450°C. 



27. The method of claim 21/wherein the selected atmosphere comprises a nitrogen 
gas and the thermal annealing is performed at about 700°C. 

2 8 . The method of claim 2 1 , wherein the selected atmosphere is a mixed atmosphere 
including about 90% of nitrogen and about 10% of hydrogen by volume. 



29. The method of claim 28, wherein the thermal annealing is performed at about 



450°C. 



30. TMe method of claim 8, wherein the pre-annealing is performed at about 450°C. 



73, 



(Once Amended) The method of claim 17, wherein the pre-annealing is 



performed at a range pi between 350 ~ 750°C. 



32. The method of claim 31, wherein the pre-annealing is performed at about 450°C. 
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